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Introduction
• The function of the thyroid gland interweaves with bone
metabolism.
•

This relationship is, however, not binary, as both
hyperthyroidism and hypothyroidism can be associated with an
increased risk of fracture.

• Published rates of hypothyroidism vary, although the most
recent study evaluating baseline levels in patients aged 65 or over
suggested found 15% had subclinical hypothyroidism and 1.6 %
had overt hypothyroidism.

Relationship between the
HPT axis and bone.
The actions of thyroid hormone are mediated
by TRa1 in bone but by TRb in the
hypothalamus and pituitary.
The actions of TSH are mediated by the
TSHR, which is expressed in thyroid follicular
and bone cells.
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Background
• One of the characteristic features of spine
fractures in older patients is the
preponderance of fragility (compression)
fractures in the thoracic and lumbar spine,
both of which are pivotal in providing
support for axial loads.
• The combination of the twin variables of
age and thyroid dysfunction may have the
potential to significantly impact the
characteristics of fractures in the thoracic
and lumbar spine.
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Objectives	
  	
  
• This study sought to elucidate:
– the frequency of hypothyroidism in fractures of
the thoracic and lumbar spine
– how increased age may impact this.	
  

Methods
•

Following Institutional Review Board approval we performed a review of patients who
presented to our facility with acute fractures of the thoracic and lumbar spine.

•

Patients were divided into two group on the basis of their age (<65 and >65 years).
Patients presenting with spine injuries that did not include an acute fracture were
excluded.

•

Among those presenting with fractures, we reviewed their electronic medical records
to find clinical evidence of hypothyroidism, in addition, it was decided to also include
those patients who had previously been diagnosed and were receiving treatment with
levothyroxine.

•

Comparisons were then made between the age stratified patient groups; factors that
were compared include Charlson comorbidity score, length of hospital stay, associated
neurological injury and whether or not surgery was required in the management of the
acute fracture.

Results
•

A total of 169 patients were included in this study, 83 were younger than 65
and 86 were 65 or older; mean age in the former group was 41.7 (range 18-64)
while mean age in the latter group was 78.6 (range 65-96).

•

In the younger cohort, 24 patients (29%) were female while in the older
cohort, this increased to 52 patients (60%).

•

In patients younger than 65, 2 (2%) patients were either hypothyroid or being
treated for hypothyroidism, while in the older group, 22 patients (26%) were
either hypothyroid or being treated for hypothyroidism.

Results
•

This difference was compared using a
Fishers exact test (P<0.001).

•

Of note, the Charlson co-morbidity index
was 0.29 (range 0-3) in the younger group
and 2.08 (0-7) in the older group. This
difference was compared using a Fishers
exact test (P=0.03).

•

A further comparison was performed
comparing the rate of hypothyroidism in our
cohort of patients over 65 with fractures
with historical data outlining the rate in US
patients over 65 (p=0.006).

Discussion
•

The results from this study showed a tenfold difference in the proportion of
hypothyroid patients when a comparison was made between those aged under 65 and
those aged 65 and above.

•

The magnitude of this difference suggests that impaired thyroid function is critical to
the maintenance of appropriate bone function, especially in older patients. A role for
hormonal influences is suggested by the significant change in the proportions of
females in each group, from 29% in those under 65 to 60% in those older than 65.

•

Patients under 65 were more likely to have an associated neurological injury with their
fracture (30%) and had longer hospital stays, with a mean of 10.39 days, compared
with 15% sustaining concomitant neurological injuries and a mean length of stay of
8.66.

Discussion
•

A comparison with public US population level data showed a significantly
higher incidence in our cohort compared with a combined baseline level for
both subclinical and overt hypothyroidism.

•

There is likely an underlying difference in the mechanism of these injuries,
with the likely cause in elderly being a reduced frequency of high energy
injuries (thus requiring a lower threshold of force to fracture) and thus
reducing the frequency of neurological injuries.

Questions ?	
  

